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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : EP-A-0 898 867 (NIPPON BEET SUGAR MFG) 3 March 1999 
D2: WO 00/00009 A {BENTLE PRODUCTS AG) 6 January 2000 
D3: US-A-4 829 91 5 (AHM POUL H) 1 6 May 1 989 

1.1. The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1 , and shows (the references in parentheses applying to this document): 

- An (optionally self-propelling) machine for bedding out seed or plant tapes (3A, 3B, 
7) and including a frame (21, 22, 23), where at least one bedding out unit (10) provided 
with a plough member (1 1 , 12) is mounted on said frame, said machine further including 
a carrying pole (25) to be connected to the front of a tractor frame, and where the 
plough member (11, 12) is associated with a conveyor (56) including at least one 
continuous belt (73), as well as where the bedding out unit (10) is provided with a 
supporting plate (26) for at least one supply container (13) for the seed or plant tape (1) 
to be bedded out in a furrow produced by the plough member (11, 12), wherein the 
bedding out unit (10) includes a plough member (12), where the top webs of the plough 
are substantially horizontally projecting stabilising webs (11), and where the conveyor 
(56) of said plough member is formed by a very inclined main conveyor (see Fig. 10 and 
column 12, lines 11-16) with two continuous conveyor belts (73) arranged adjacent, but 
with a mutual, preferably adjustable distance to one another, said main conveyor (56) 
extending over most of, preferably substantially, the entire length of the plough member 
(see for example Fig. 2), and that at least two pressure plates (31) are mounted on the 
rear end of the machine (see Fig, 3) for pressing down the earth around the seed or 
plant tape portion which has just been bedded out in the furrow (column 7, lines 7-10). 

1 .2. The subject-matter of claim 1 differs from this known machine in that: 

a) the pressure wheels are substituted by pressure plates (31). 

b) The supporting plate is adjustable with respect to height and/or angle. 

c) The plough member presents a substantially U-shaped cross section and it is of a length 
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(L) of at least approximately 30 cm and a width <b) measured across the U of 15 to 50 mm, 
preferably approximately 30 mm. 

d) A pre-conveyor is placed between the supporting plate for the supply container and the 
main conveyor, said pre-conveyor being adapted to run at a speed slightly slower than the 
speed of the main conveyor, and that said pre-conveyor is mounted on a slide reciprocable 
in the longitudinal direction of the machine. 

1 .3. The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

2. The problem to be solved by the present invention may be regarded as providing a 
machine of the type described in D1 which reduces the possibilities of the seed or plant 
tape falling over in the furrow, and which enhances a uniform compression of the earth in 
the furrow just after said seed or plant tape has been bedded out, said machine being of a 
simplified construction. 

2.1 . Although the inclusion in claim 1 of the features mentioned in paragraphs a), b) and c) 
of the point 1 .2 above can not be considered as inventive, as the subject matter introduced 
by these features represents minor implementation details which come within the scope of 
the customary practice followed by persons skilled in the art (see for example D2 and D3), 
none of the available citations disclose or suggest the additional features of paragraph d). 
As a consequence, the person skilled in the art, who set off to solve the aforementioned 
problem starting from the disclosure of D1 would not find any indications or prompts in the 
available prior art documents to modify the known machine in the way set out in claim 1 . 
The solution to this problem proposed in claim 1 of the present application is therefore 
considered as involving an inventive step (Article 33(3) PCT). 

3. Claims 2-7 are dependent on claim 1 and as such also meet the requirements of the 
PCT with respect to novelty and inventive step. 
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Title: Machine for bedding out seed or plant tapes 



Technical Field 



5 The invention relates to an optionally self-propelling machine for bedding out seed or 
plant tapes, said machine being of the kind indicated in the introductory part of claim 1 . 



Background Art 



a 
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Q 

10 A machine for bedding out seed tapes is known, said machine including a frame on 

which a bedding out unit is mounted, said bedding out unit being provided with a ^pT 
plough member. The plough member is associated with a conveyor including at least 
one continuous belt for a completely vertical lowering of so-called germinating units Q 
into a furrow. A germinating unit is a pocket filled with seed(s) and fertilizer, said ger- 

1 5 minating unit being cut off the seed tape. The plough member presents a hollow interior 
and is rather wide, viz. approximately 85 mm, with the result that the furrow produced 
by said plough member is rattier wide when said plough member is moved through the 
earth. The latter procedure is not completely satisfying as the germinating units have a 
tendency to fall over (turn over) in the furrow when they reach the bottom of said fur- 

20 row. In addition, it is difficult to ensure that the compression of the earth in the furrow 
around the bedded out germinating unit is such that the structure of the earth, viz. the 
porosity, the lumps etc. thereof, remains the same as before the furrow was produced by 
the plough member. 



25 EP published patent application No 0898867 Al discloses a machine for bedding out 
seed or plant tapes and including a frame where at least one bedding out unit provided 
with a plough member is mounted on said frame. The machine further includes a carry- 
ing pole to be connected to the front of a tractor frame. The plough member is associ- 
ated with a conveyor including at least one continuous belt; the bedding out unit is pro- 

30 vided with a supporting plate for at least one supply container for the seed or plant tape 
to be bedded out in a furrow produced by the plough member; the bedding out unit in- 



eludes a plough member where the top webs of the plough are substantially horizontally 
projecting stabilising webs. The conveyor of said plough member is formed by a very 
inclined main conveyor with two conveyor belts arranged adjacent, but with a mutual, 

5 preferably adjustable distance to one another, said main conveyor extending over most 
of, preferably adjustable distance to one another, said main conveyor extending over 
most of, preferably substantially the entire length of the plough member. At least two 
pressure plates are mounted on the rear end of the machine for pressing down the earth 
around the seed or plant tape portion which has just been bedded out in the furrow. This 

10 machine is rather complicated because the two sets of conveyors more or less overlap 
each other (conf. particularly Figs.l and 2 of that specification). Ad to this that the 
known machine is of a rather complicated construction. 

Description of the Invention 



The object of the invention is to provide a machine of the above type which reduces the 
possibilities of the seed or plant tape of falling over in the furrow, and which further- 
more enhances a uniform compression of the earth in the furrow just after said seed or 
5 plant tape has been bedded out, said machine further being of a more simple construc- 
tion than the prior machines. 

The machine according to the invention is characterised in that a pre-conveyor is placed 
between the supporting plate of the supply container and the main conveyor, said pre- 
1 0 conveyor being adapted to run at a speed slightly slower than the 
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speed of the main conveyor, and where said pre-conveyor is mounted on a slide recip- 
rocable in the longitudinal direction of the machine. As a result, it is possible, if neces- 
sary, to break the seed and plant tape so as to divide said tape into small units, option- 
5 ally units including only one seed in each unit. Further this machine is of a more simple 
construction than the prior machines. Besides it should be noted that the seed or plant 
tape cannot fall over immediately after the placing thereof in the furrow because said 
furrow is relatively narrow. In addition, the pressure wheels ensure that the tape bedded 
out is compressed exactly so much that the structure, viz. the porosity, the lumps etc. of 

10 the earth adjacent the tape bedded out is substantially the same as before said tape was 
bedded out. The stabilising webs have the effect that the stability of the machine while 
running is very good, said stability also being enhanced by each bedding out unit being 
rather low. As the supporting plate is adjustable in height, it is possible in an easy man- 
ner to adjust the level of each supply container to the level of the front end of the pre- 

1 5 conveyor. 

A pair of co-acting separation rollers may according to the invention be mounted be- 
tween the main conveyor and the pre-conveyor, where preferably one or the other or 
both rollers include at least one separation lib, whereby the peripheral speed of said 

20 separation rollers can be substantially identical with the advancing speed of the main 
conveyor. When the seed tape includes many juxtaposed germinating units, the sepa- 
rated germinating unit can be parallelly displaced by the main conveyor in a downward 
direction and into the furrow while still kept in the vertical position and including a 
horizontal top edge. When the germinating unit is slightly inclined relative to vertical, 

25 said germinating unit continues to be inclined during the movement on the main con- 
veyor. 

Moreover according to the invention, a knife may be mounted between the main con- 
veyor and the pre-conveyor for cutting the seed or plant tape into small tape pieces, 



where each tape piece includes one or more seeds. The resulting separating procedure is 
very easy to carry out when it is desired to divide the seed tape up into germinating 
units. 

In addition, the main conveyor may according to the invention include two driving roll- 
ers and two tightening rollers arranged adjacent one another as well as two continuous 
conveyor belts extending around their respective free guiding webs of a profile guide- 
way 



presenting a substantially U-shaped cross section. In this manner a particularly good re- 
tention of the seed or plant tape or of the germinating units is obtained while said seed 
or plant tape or said germinating units are slowly moved downwards into the furrow, 
5 the free distance between the two inner belt paths of the main conveyor being limited to 
a relatively small distance, viz. the distance between the two free guiding webs of said 
profile guideway minus twice the thickness of a continuous belt. 

According to the invention, the bottom web of the U-shaped cross section of the profile 
10 guideway in the main conveyor may be hinged to the bottom web of the U-shaped cross 
section of the plough member at the rearmost end of said plough member. Thus, it is 
possible in a very simple manner to adjust the angle formed by the main conveyor with 
the longitudinal direction of the plough member. 

15 Moreover, the conveyor belts of the continuous conveyors may according to the inven- 
tion be made of plastics or textile presenting a high strength, and on the side facing the 
seed or plant tape or portions thereof these conveyor belts may present a rough surface, 
said side for instance being coated with emery or be provided with small fraction- 
producing projections made of rubber or plastics. As a result, these conveyor belts can 

20 run for a long period of time without necessitating a replacement thereof. In addition, 
such conveyor belts present a good grip around the seed or plant tape or around the 
germinating units to be moved downwards into the furrow. 

Finally according to the invention, two auxiliary rollers may be arranged at the rear- 
25 most end of the profile guideway, whereby the conveyor belts of the main conveyor can 
run freely about their respective auxiliary rollers. As a result, the friction between the 
individual conveyor belts and the free webs of the U-shaped cross section of the profile 
guideway has been reduced. 
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The invention is explained in detail below with reference to the drawing, in which 

5 

Fig. 1 is an inclined side view of an embodiment of a bedding out unit, 

Fig. 2 is a top view of the embodiment of Fig. 1, where a portion of the frame and the 
carrying pole of the machine have only been indicated by means of a dotted line, 

10 

Fig. 3 is a top view of an embodiment of the machine according to the invention pro- 
vided with a pre-conveyor in addition to a main conveyor, and where a pair of alterna- 
tive separation rollers appear, 

1 5 Fig. 4 is a perspective view of a profile guideway, 

Fig. 5 is a cross sectional view of a profile guideway, 



Fig. 6 is a sectional view of the rearmost end of the plough member and showing how 
the profile guideway is hinged to said plough member, 

5 Fig. 7 is a sectional view taken along the line VII- VII of Fig. 3 and showing how the 
pressure wheels can be slightly inclined relative to the longitudinal mid-plane of the 
furrow, 

Fig. 8 is a cross sectional view of the plough member of the bedding out unit, the main 
1 0 conveyor being removed, 

Fig. 9 is a top view of a portion of the main conveyor, 
Fig. 10 is a perspective view of two separation rollers, 

15 

Fig. 1 1 is a diagrammatic side view of the bedding out unit provided with a protecting 
shield, the drive means of the main conveyor and the supply container being omitted, 
and 

20 Fig. 1 2 illustrates two co-acting driving gear wheels for advancing a seed or plant tape. 
Rest Mode for Carrying Out the Invention 



The bedding out unit 2 shown in Fig. 1 forms part of a known machine 1 for bedding 
25 out seed or plant tapes 3 and optionally germinat- 



8 

ing units. As shown in Fig. 2, the machine 1 includes a frame 4, only a portion thereof 
being visible. If necessary, several bedding out units 2 can be arranged at regular inter- 
vals on the frame 4. This frame 4 is further provided with a carrying pole 29 for con- 
5 necting the machine to the front of a tractor not shown. The machine can also be self- 
propelling. 

The front end of the bedding out unit is indicated at 2a (Fig, 1) and the rearmost end at 
2b. While running, the bedding out unit is moved from the right towards the left of Fig. 
10 2. 



The bedding out unit 2 includes a plough member 6 of a substantially U-shaped cross 
section, cf. Fig. 8. The upper end of the U is provided with substantially horizontally 
projecting stabilising webs 7a og 7b adapted to stabilise the plough member on the 

1 5 ground while the machine is pushed forwards by the tractor. The plough member is of a 
length L of at least approximately 30 cm and a width b measured across the U of 1 5 to 
50 mm, preferably approximately 30 mm, cf. Fig. 8. A very inclined main conveyor is 
mounted on the plough member 6, cf. Fig. 1. This main conveyor includes two continu- 
ous conveyor belts 10 and 11, cf. Fig. 9, which are arranged adjacent one another and 

20 with an adjustable interspace a, cf. below. As shown in Fig. 1, the main conveyor 9 ex- 
tends across a major portion of the length of the plough member 6, preferably across the 
entire length of said member. A supporting plate 13 is provided at the front end of the 
bedding out unit, said supporting plate 13 being adjustable with respect to height and/or 
angle. This supporting plate 13 is adapted to receive at least one supply container for 

25 seed or plant tapes or for germinating units 3 which can be pulled out of said container. 
A supply container is diagrammatically indicated at 14. The adjustment with respect to 
height and/or angle of the supporting plate 13 relative to the plough member can be car- 
ried out in a manner known per se. At least two pressure wheels 16a and 16b can be 
mounted on the rear end of the machine, preferably on the stabilising webs 7a and 7b, 

30 said pressure wheels pressing down the earth around the seed or plant tape portion just 
bedded out in a furrow 32. 
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Now in Fig. 3 an embodiment of the inventive machine is illustrated. As is clearly 
shown, a pre-conveyor 16 is inserted between the supporting plate 13 and the main con- 
veyor 9, This pre-conveyor 16 is adapted to run at a speed slightly slower than the 
5 speed of the main conveyor 9. As shown, the pre-conveyor 16 is mounted on a slide 17 
reciprocating in the longitudinal direction of the machine so as to render it possible to 
form separate germinating units in case of a break of the seed and plant tape. In order 
to promote the break, two co-acting separation rollers 18a, 18b can optionally be pro- 
vided, cf: Figs. 3 and 10. Preferably one or the other or both separation rollers include a 
10 separation rib 19 assisting in producing a break in the seed and plant tape. The periph- 
eral speed of the separation rollers correspond to the advancing speed of the main con- 
veyor. As a result it is possible in a very simple manner to separate each germinating 
unit 3 from the seed or plant tape. 

1 5 Alternatively, a knife known per se can be arranged at the position and instead of the 
two separation rollers 18a, 18b and be used for cutting the seed or plant tape into small 
tape pieces, viz, germinating units. Immediately upon the cutting off of a germinating 
unit, said unit is catched by the front end of the main conveyor 9. 

20 As shown in Figs. 3 and 9, the main conveyor 9 can include two driving rollers 9a and 
9b as well as tightening rollers 9a* and 9b\ A driving roller and a tightening roller are 
arranged relatively close to one another. The continuous belt 11 (Fig. 11) can pass 
around a driving roller 9a, pass a tightening roller 9a' and pass around an end roller 
12a. Correspondingly, the continuous belt 10 can pass around a driving roller 9b, pass a 

25 tightening roller 9b' and pass around an end roller 12b. In connection with the outer 
path 1 la and the inner path lib of the continuous belt 11 it should be noted that these 
paths can be mutually separated by means of a free vertical guiding web 21a on a pro- 
file guideway 21, cf Figs. 4, 5 and 11. Correspondingly, an outer belt path 10a and an 
inner belt path 10b of the continuous belt 10 can be separated by means of a guiding 

30 web 21b. 
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As illustrated in Fig. 6, the profile guideway 21 of the main conveyor can at the bottom 
web 21c of its U-shaped cross section be hinged 25 to the bottom web 7c of the U- 
shaped cross section of the plough member 6, 



The continuous conveyor belts 10 and 11 as well as the continuous belt of the pre- 



conveyor 16 can be made of plastics or textile presenting a high strength. The belts can 



present a rough surface on the side facing the seed or plant tape or portions thereof, said 
rough surface for instance being coated with emery or very fine sand or be provided 
10 with small friction-producing projections of rubber or plastics. 

As mentioned in connection with Fig. 9, two rollers 12a and 12b can be mounted at the 
rearmost end of the main conveyor 9. These two rollers can optionally be removed and 
the ends of the webs 21a and 21b be rounded which, however, can involve a slightly in- 
1 5 creased wear and tear of the continuous belts. 



5 
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The carrying pole 29 of the frame 4 can be adapted to be secured on a parallelogram 
suspension not shown on the front end of a tractor. 

5 In connection with the two pressure wheels 16a and 16b at the rearmost end 2b of the 
plough member 6 it should be noted that said two pressure wheels can be rather wide 
and mounted in a slightly inclined manner relative to the longitudinal mid-plane of the 
furrow, c£ Fig. 7, with the result that said pressure wheels assist in a very reliable com- 
pression of the earth immediately after the bedding out of the seed tape. 
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It should also be noted that when the individual germinating unit, viz. plant pocket, is 
torn or cut off and moved forward by means of the main conveyor 9, then the angle 
relative to vertical of the gerrninating unit just before it enters said main conveyor 9 is 
5 maintained during the movement on said main conveyor 9. The latter situation has been 
indicated at 3" in Fig. 1 where the germinating unit was vertically positioned just before 
it entered the inclined main conveyor 9 and continues to be vertially positioned relative 
to said main conveyor 9. The machine allows a pulling out of seed or plant tapes or of 
germinating units from boxes arranged at various heights above one another, 

10 

The adjustment with respect to height and/or angle of the supporting plate can be car- 
ried out automatically. The same applies to the adjustment of the angle v of inclination 
of the main conveyor. The latter adjustment can for instance be carried out by means of 
a gear wheel-rack-connection where the gear wheel is driven by means of an electromo- 
15 ton 

The invention may be modified in many ways without thereby deviating from the scope 
of the invention. Thus, the machine can be self-propelling- In the embodiment shown in 
Fig, 12, the tape 3 is pulled forwards by a conveyor in form of two co-acting gear 
20 wheels 19a\ 19b* engaging the pockets of said tape 3, where each pocket includes one 
or more germinating units. 
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Claims 

1. An optionally self-propelling machine for bedding out seed or plant tapes (3) and 
including a frame (4), where at least one bedding out unit (2) provided with a plough 

5 member (6) is mounted on said frame, said machine further including a carrying pole 
(29) to be connected to the front of a tractor frame (4), and where the plough member 
(6) is associated with a conveyor (9) including at least one continuous belt, as well as 
where the bedding out unit (2) is provided with a supporting plate (13) for at least one 
supply container (14) for the seed or plant tape (3) to be bedded out in a furrow (32) 

1 0 produced by the plough member (6), the bedding out unit (2) including a plough mem- 
ber (6) of a substantially U-shaped cross section, where the top webs of the U are 
substantially horizontally projecting stabilising webs (7a, 7b), and where said plough 
member (6) is of a length (L) of at least approximately 30 cm and a width (b) measured 
across the U of 15 to 50 mm, preferably approximately 30 mm, the conveyor of said 

15 plough member being formed by an inclined main conveyor (9) with two continuous 
conveyor belts (10, 1 1) arranged adjacent, but with a mutual, preferably adjustable dis- 
tance (a) to one another, said main conveyor (9) extending over most of, preferably 
substantially the entire length (L) of the plough member (6), the supporting plate (13) 
being adjustable with respect to height and/or angle, and at least two pressure wheels 

20 (16a, 16b) being mounted on the rear end (2b) of the machine for pressing down the 
earth around the seed or plant tape portion which has just been bedded out in the furrow 
(32), characterised in that a pre-conveyor (16) is placed between the supporting plate 
(13) for the supply container (14) and the main conveyor (9), said pre-conveyor being 
adapted to run at a speed slightly slower than the speed of the main conveyor (9), and 

25 that said pre-conveyor (16)is mounted on a slide (17) reciprocable in the longitudinal 
direction of the machine. 

2. Machine as claimed in claim 1, characterised in that a pair of co-acting separa- 
tion rollers (18a, 18b) are mounted between the main conveyor (9) and the pre- 
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conveyor (16), where preferably one or the other or both separation rollers include at 
least one separation rib (19), and that the peripheral speed of the separation rollers cor- 
respond substantially to the advancing speed of the main conveyor. 

5 

3. Machine as claimed in one or more of the claims 1 or 2, characterised in that a 
knife is mounted between the main conveyor (9) and the pre-conveyor (16) for cutting 
the seed or plant tape (3) into small tape pieces, where each tape piece includes one or 
more seeds. 

10 

4. Machine as claimed in one or more of the claims 1 to 3, characterised in mat the 
main conveyor (9) includes two driving rollers (9a, 9b) and two tightening rollers (9a', 
9b') arranged adjacent one another, as well as two continuous conveyor belts (11, 10) 
extending around their respective free guiding webs (21a, 21b) of a profile guideway 

15 (21) presenting a substantially U-shaped cross section. 

5. Machine as claimed in one or more of the claims 1 to 4, characterised in that the 
profile guideway (21) of the conveyor (9) at the bottom web (21c) of its U-shaped cross 
section is hinged (25) to the bottom web (7c) of the U-shaped cross section of the 

20 plough member (6). 

6. Machine as claimed in one or more of the claims 1 to 5, characterised in that the 
conveyor belts (10, 1 1) of the continuous conveyors are made of plastics or textile pre- 
senting a high strength, and on the side facing the seed or plant tape or portions thereof 

25 these conveyor belts present a rough surface, said side for instance being coated with 
emery or be provided with small friction-producing projections made of rubber or plas- 
tics. 



7. Machine as claimed in one or more of the claims 1 to 6, characterised in that two 
auxiliary rollers (12a, 12b) are arranged at the rear end (2b) of the profile guideway 
(21), where the conveyor belts (10, 1 1) of the main conveyor (9'a) can run around their 
5 respective auxiliary rollers. 
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Fig. 7 
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